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[Abstract] Objective: To explore the possible mechanisms by which ligustilide (LIG) exerts neuroprotective effects on
ischemic stroke (IS) by inhibiting the release of neutrophil extracellular traps (NETs), promoting blood-brain barrier repair, and
alleviating post-ischemic neuroinflammation, thereby providing a new direction for IS treatment. Methods: A middle cerebral
artery occlusion (MCAO) model was established in rats. The rats were divided into the sham operation (Sham) group, model
(Model) group, low- and high-dose LIG groups (20, 40 mg-kg"') , and the NET inhibitor Cl-amidine group (Cl-amidine,
10 mg-kg'). Drug treatments were administered for 3 days. Neurological injury after ischemia was evaluated by 2, 3,

5-triphenyltetrazolium chloride (TTC) staining, neurological deficit scoring, and brain index measurement. Flow cytometry and
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Western blot were used to analyze changes in neutrophil expression. Immunofluorescence was used to observe the fluorescence
intensity of the NET marker citrullinated histone H3 (H3Cit). Western blot was performed to detect the expression of blood-brain
barrier tight junction-related proteins and inflammatory factors, including interleukin-18 (IL-18) and interleukin-18 (IL-18).
Results; Compared with the Sham group, the Model group exhibited significant brain tissue injury (P<0.05) , significantly
increased neutrophil numbers and NET expression (P<0.05) , significantly impaired blood-brain barrier permeability (P<0.05) ,
and significantly increased expression of inflammatory factors (P<0.05). Compared with the Model group, both low- and high-dose
LIG significantly alleviated brain tissue injury in rats (P<0.01) , inhibited neutrophil numbers and NET expression (P<0.01) ,
reduced blood-brain barrier damage (P<0.01), and suppressed the expression of inflammatory factors IL-18 and IL-18 (P<0.01),

thereby ultimately exerting a neuroprotective effect. Conclusion: The neuroprotective effect of LIG in rats with cerebral ischemia-

reperfusion injury may be related to inhibition of neutrophils and the NETs induced by them.
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Table 1 Effect of LIG on brain injury of MCAO/R rats (x+s)

g1 R MEEEFEARA B2 T RE I i 5 %5
/mg-kg'  (n=3)/% (n=10)/4r  (n=10)/mg-g"
Sham 41 0.00£0.00  0.00:0.00 5.68+0.16
Model 2 45.63+2.33"  2.80£0.40"  7.02+0.10"
LIG-L# 20 23.78+2.217  2.00£0.60%  6.29+0.14%
LIG-H 41 40  18.10+1.52Y  1.30+0.50  6.01+0.08”
Cl-amidineZ] 10 15.78+1.57"  1.20£0.40”  5.98+0.09%

¥ : 5 Sham 41 b % Y P<0.05; 5 Model 41 It % 2 P<0.01 ( 3 2-
F510A)
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Fig. 2 Electrophoresis of Ly6G protein expression of MCAO/R
rats
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Table 2 Effect of LIG on neutrophil recruitment of MCAO/R

rats (x+s,n=3)

) .
419 o f,l R 4EM/%  LY6G/GAPDH
mg-kg
Sham 2 8.49+1.65 0.44+0.04
Model 41 49.15+2.80" 1.33+0.08"
LIG-L 41 20 33.70+3.00% 0.98+0.07>
LIG-H 41 40 25.77+1.62% 0.71+0.04%
Cl-amidine 41 10 19.14+2.63% 0.60+0.07>
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i 3¢ B A DG 119 55 %5 3% 1 2 11 Claudin-5.ZO-1 #1746
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B3 BAHREX MCAO/R KRR CitH3 35338 BRI SSNE (9856, x200)

Fig. 3 Effect of LIG on fluorescence intensity of CitH3 (IF,x200)

£3 EAMNEEX MCAO/R KR CitH3 % BEHEIE (x+s,n=3)
Table 3

MCAO/R rats (x+s,n=3)

Effect of LIG on fluorescence intensity of CitH3 of

21 5] # 4 /mg- kg CitH3 %¢ )i i
Sham 21 0.19+0.06
Model 2 1.05+0.06"
LIG-L 4 20 0.88+0.07”
LIG-H 41 40 0.40+0.07>
Cl-amidine 4 10 0.33+0.08

s B B R B _Er:
. 3
201 [ — S 220 kDa

GAPDH i 4SS Saus S s 36 kDa

A B C D E
E4 MCAORKBREZFERMBAXEAREA]K
Fig. 4 Electrophoresis of tight junction proteins expression of

MCAOV/R rats

R4 BEANEMMCAORKBREZEZBXEARENZMI
(X+s,n=3)
Table 4 Effect of LIG on expression of tight junction proteins of

MCAO/R rats (x+s,n=3)

215 #HH/mg-kg' ZO-1/GAPDH Claudin-5/GAPDH
Sham 4 0.83+0.09 1.37+0.09
Model £ 0.35+0.07" 0.32+0.07"
LIG-L4 20 0.57+0.03% 0.56+0.02%
LIG-H 41 40 0.67+0.06” 0.97+0.14%
Cl-amidine 41 10 0.72+0.06 0.93+0.09%

200 M # R TR A 5 i 2 240 5 T R R AR A

[EREP iU IS (SR C 2 AN AR C o a2

(NUS) KA B A& 58 0E Al v A S il il 5 B g ) L 2
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A B C D E
B 5 MCAO/RKRIL-18.IL-18 B A &KX Bk
Fig. 5
MCAO/R rats

Electrophoresis of I1L-18, IL-18 protein expression of

£S5 EAXAHNEIN MCAOR KR IL-18.IL-IBEBRIEMNF M
(X £ 5,n=3)

Table 5
MCAO/R rats (x+s,n=3)

Effect of LIG on IL-18, IL-18 protein expression of

215 #H/mg-kg'  IL-18/GAPDH IL-18/GAPDH
Sham £ 0.43+0.09 0.55+0.06
Model 41 1.36+0.07" 1.30+0.09"
LIG-L 41 20 1.04+0.06” 0.83+0.03%
LIG-H 4 40 1.03+0.07” 0.61+0.13%
Cl-amidine 41 10 0.74+0.10” 0.50+0.06”

IS R 1 3 Vi 2 40 1l 20 200 5 — R N I A AR

ST HE AR E A (MMP)  — 2L & 6 R
(ROS) 1 Athy Jonn 3 M 43 197 1) 240 M 25 44 o0 7122, i
2] [ S BOER 05 A R R R N AR T T AR 1Y
— YK A FHAEITCRE T ES . KRR KB
A P i X PR 4 EL A R

IS KA W , NUS# TG ik, R B M E N B® 2
NUS 40 fd # P, ¥ NUS 40 ffd 2% N 3% o 50 R ik 2]

NUS Mg b, J 5% IR 45 44 16 NETs , i3 — 2 75 W R/ K
At g5 SR AA {P‘ W05, 2 X B i e 4% 4 14 50 A1 B

ﬂFMJL%IJ 2! & NETs A B T 78 J8 4L 197 18] 3 B 9k IR
NS ,@ﬁﬁ NETs 1) 8 il 2 fin 8 R 0E S v Al 4k %
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